Cellular and molecular biology of the beta cell.
Considerable progress has been made in our understanding of islet-cell function and its relationship to regulation of whole body glucose metabolism. At the genetic level, the regulatory regions in islet-specific genes are being characterised. Transcription factors that interact with these regions have been cloned and these will be instructive in elucidating how islet-specific genes are regulated during development and regeneration. Identification of the enzymes responsible for proteolytic conversion of proinsulin to insulin represents a major advance in understanding prohormone processing. Cleavage of proinsulin is mediated by at least two prohormone convertases (PC3/PC1 and PC2). Their activity is regulated by an acidic gradient between the Golgi and secretory granules and by calcium ions. It is not yet clear how insulin or the PC's are specifically diverted into the regulated secretory pathway. Regulation at this step may be defective in some diabetic patients resulting in relatively elevated circulating proinsulin levels. Specific features of GLUT 2 and glucokinase (GK), proteins that regulate Beta-cell glucose transport and phosphorylation, indicate that these may be key components of the glucose sensor. GLUT 2 is necessary to reconstitute glucose-sensitive insulin secretion in pituitary tumour cells expressing a proinsulin cDNA. Furthermore, the expression of GLUT 2 in Beta cells, but not in hepatocytes, is decreased in diabetes mellitus. However, under normal circumstances GK is probably rate limiting for Beta-cell glucose utilisation. Thus, it is likely that both GLUT 2 and GK determine the set point for glucose-stimulated insulin secretion. Elucidation of distal effectors that regulate insulin secretion is also crucial to our understanding of Beta-cell function.(ABSTRACT TRUNCATED AT 250 WORDS)